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1. Introduction
After the Banach’s fixed point theorem many researchers worked on Hilbert spaces for
generalizing this princible, they worked for Random operators. Random fixed point
theorems are stochastic generalization of classical fixed point theorems. Bharucha-
Reid [11] attracted the attention of several mathematicians in his survey article and
gave wings to this theory. the results of Spacek and Hans in multivalued contractive
mappings was extended by Itoh [15]. Random fixed point theorem has become the full
fledged research area and various ideas associated with random fixed point theory are
used to obtain the solution of nonlinear random system (see [11, 16, 18, 20]). Some
of its recent literature noted in [7,8,12,17,19,21]. Beg [2, 3], and Beg and Shahzad
[7, 10] studied the structure of common random fixed points and random coincidence
points of a pair of compatible random operators and proved fixed point theorems for
contractive random operators in Polish spaces. Recently Beg and Shahzad [7, 9] had
used different iteration processes to obtain common random fixed points. Recently
Badshah and Shrivastava [1] introduced the concept of semi-compatibility in Polish
spaces. We first review the following concepts which are essentials for our study in
this paper.

2. Preliminaries Notes
c©2016 Asia Pacific Journal of Mathematics
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Throughout this paper, (Ω,Σ) denotes a measurable space consisting of a set Ω and
sigma algebra Σ of subsets of Σ, X stands for a separable Banach space and C is a
nonempty subset of X.

Definition 2.1 [12] A function f : Ω −→ X is said to be measurable if f−1(B) ∈ Σ for
every Borel subset B of X. Let C is a nonempty subset of X. A mapping f : Ω −→ C is
measurable if f−1(B ∩ C) ∈ Σ for every Borel subset B of X.

Definition 2.2 [13] A mapping T : Ω × C −→ C is random operator, if for each
fixed t ∈ C, the mapping T (., t) : Ω −→ C is measurable.

Definition 2.3 [4] A random operator T : Ω×C −→ C is continuous if T (., t) : Ω −→ C

is continuous, for each t ∈ Ω.

Definition 2.4 [14] A measurable mapping ξ : Ω −→ C is random fixed point of
a random operator T : Ω× C −→ C if T (t, ξ(t)) = ξ(t) for each t ∈ Ω.

Definition 2.5 [5] Let X be a Polish space that is separable complete metric space
and T, S : Ω×X −→ X then T and S are:
(i) compatible if S(t, .) and T (t, .) are compatible for each t ∈ Ω. That is,

lim
n→∞

‖S(t, T (t, ξn(t)))− T (t, S(t, ξn(t)))‖ = 0,

provided that lim
n→∞

S(t, ξn(t)) and lim
n→∞

T (t, ξn(t)) exists inX and lim
n→∞

S(t, ξn(t)) = lim
n→∞

T (t, ξn(t))

for each t ∈ Ω, where ξn is a sequence of measurable mappings.

(ii) weakly compatible if

S(t, T (t, ξ(t))) = T (t, S(t, ξ(t))),

for every t ∈ Ω whenever T (t, ξ(t)) = S(t, ξ(t)), where ξ is a measurable mapping.

Definition 2.6 [13] A random operators T, S : Ω × X −→ X are semi-compatible
if

lim
n→∞

‖S(t, T (t, ξn(t)))− T (t, ξn(t))‖ = 0,

whenever ξn : Ω→ X, n > 0 is a measurable mapping such that

T (t, ξn(t)), S(t, ξn(t) −→ ξ(t) as n −→∞,
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for some measurable mapping ξ : Ω→ X.

3. Results
We start with the following result:

Theorem 3.1 Let C be a non-empty closed subset of separable Hilbert space X. Let
T be a self random operator defined on C such that T (t, .) : C −→ C (for all t ∈ Ω)

satisfy the following condition:

‖T (t, x(t))− T (t, y(t))‖2 ≤ α
‖y(t)− T (t, y(t))‖2 [1 + ‖x(t)− T (t, x(t))‖2]

1 + ‖x(t)− y(t)‖2

+β
‖y(t)− T (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2

1 + ‖y(t)− T (t, y(t))‖2 . ‖y(t)− T (t, x(t))‖2

+γ ‖x(t)− y(t)‖2

(3.1) +δ [‖x(t)− T (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2],

for all x(t), y(t) in T (t, .), where α, β, γ, δ ∈ [0, 1) with (α + β + γ + 4δ < 1).

Then T has a unique random fixed point.

Proof: We constract a sequence {xn} as x0 : Ω −→ C is arbitrary measurable function,
for t ∈ Ω and n = 1, 2, 3, ...

xn+1=T (t,xn(t)).

For fixed t ∈ Ω and n = 1, 2, 3, ...
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‖xn(t)− xn+1(t)‖2 = ‖T (t, xn−1(t))− T (t, xn(t))‖2

≤ α
‖xn(t)− T (t, xn(t))‖2 [1 + ‖xn−1(t)− T (t, xn−1(t))‖2]

1 + ‖xn−1(t)− xn(t)‖2

+β
‖xn(t)− T (t, xn(t))‖2 + ‖xn(t)− T (t, xn−1(t))‖2

1 + ‖xn(t)− T (t, xn(t))‖2 . ‖xn(t)− T (t, xn−1(t))‖2

+γ ‖xn−1(t)− xn(t)‖2

+δ [‖xn−1(t)− T (t, xn(t))‖2 + ‖xn(t)− T (t, xn−1(t))‖2]

≤ α
‖xn(t)− xn+1(t)‖2 [1 + ‖xn−1(t)− xn(t)‖2]

1 + ‖xn−1(t)− xn(t)‖2

+β
‖xn(t)− xn+1(t)‖2 + ‖xn(t)− xn(t)‖2

‖xn(t)− xn+1(t)‖2 . ‖xn(t)− xn(t)‖2

+γ ‖xn−1(t)− xn(t)‖2 + δ [‖xn−1(t)− xn+1(t)‖2 + ‖xn(t)− xn(t)‖2]

= α ‖xn(t)− xn+1(t)‖2 + β ‖xn(t)− xn+1(t)‖2 + γ ‖xn−1(t)− xn(t)‖2

(3.2) +δ [‖xn−1(t)− xn+1(t)‖2 + ‖xn(t)− xn(t)‖2].

By a Parallelogram law, ‖x+ y‖2 + ‖x− y‖2 = 2 ‖x‖2 + 2 ‖y‖2 , which implies that
‖x+ y‖2 = 2 ‖x‖2 + 2 ‖y‖2 − ‖x− y‖2 ≤ 2 ‖x‖2 + 2 ‖y‖2 , we can write

‖xn−1(t)− xn+1(t)‖2 = ‖xn−1(t)− xn(t) + xn(t)− xn+1(t)‖2

= 2 ‖xn−1(t)− xn(t)‖2 + 2 ‖xn(t)− xn+1(t)‖2

−‖xn−1(t)− xn(t)− [xn(t)− xn+1(t)]‖2

(3.3) ≤ 2 ‖xn−1(t)− xn(t)‖2 + 2 ‖xn(t)− xn+1(t)‖2 .

From (3.3) in (3.2), we get

‖xn(t)− xn+1(t)‖2 ≤ α ‖xn(t)− xn+1(t)‖2 + β ‖xn(t)− xn+1(t)‖2 + γ ‖xn−1(t)− xn(t)‖2

+2δ [‖xn−1(t)− xn(t)‖2 + ‖xn(t)− xn+1(t)‖2]

=⇒ ‖xn(t)− xn+1(t)‖2 ≤
γ + 2δ

1− α− β − 2δ
‖xn−1(t)− xn(t)‖2 ,

let S = γ+2δ
1−α−β−2δ < 1, then

‖xn(t)− xn+1(t)‖2 ≤ S ‖xn−1(t)− xn(t)‖2 .

Proceeding in this way we can get

‖xn(t)− xn+1(t)‖2 ≤ Sn ‖x◦(t)− x1(t)‖2 , where n = 1, 2, 3, ..
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For any integer p,

‖xn(t)− xn+p(t)‖ ≤ ‖xn(t)− xn+1(t)‖+ ‖xn+1(t)− xn+2(t)‖+ ......+ ‖xn+p−1(t)− xn+p(t)‖

≤ (Sn + Sn+1 + ......+ Sn+p−1) ‖x◦(t)− x1(t)‖

≤ Sn

1− S
‖x◦(t)− x1(t)‖ since 0 < S < 1.

So, as n −→ ∞, Sn

1−S ‖x◦(t)− x1(t)‖ −→ 0. Then ‖xn(t)− xn+p(t)‖ → 0 as n −→ ∞.
Therefore {xn} is a Cauchy sequence in C. Since C is closed subset of a Hilbert space
X, there exists an element ν(t) ∈ C(Ω) such that

lim
n→∞

xn(t) = ν(t), for all t ∈ Ω.

Now, further we have

⇒ ‖ν(t)− T (t, ν(t))‖2 = ‖ν(t)− xn(t)− (T (t, ν(t))− xn(t))‖2

≤ ‖ν(t)− xn(t)‖2 + ‖T (t, ν(t))− xn(t)‖2

+2 Re 〈ν(t)− xn(t), T (t, ν(t))− xn(t)〉

= ‖ν(t)− xn(t)‖2 + ‖T (t, xn−1(t))− T (t, ν(t))‖2 + 2 Re 〈ν(t)− xn(t), T (t, ν(t))− xn(t)〉

⇒ ‖ν(t)− T (t, ν(t))‖2 ≤ ‖ν(t)− xn(t)‖2

+α
‖ν(t)− T (t, ν(t))‖2 [1 + ‖xn−1(t)− T (t, xn−1(t))‖2]

1 + ‖xn−1(t)− ν(t)‖2

+β
‖ν(t)− T (t, ν(t))‖2 + ‖ν(t)− T (t, xn−1(t))‖2

1 + ‖ν(t)− T (t, ν)‖2 . ‖ν(t)− T (t, xn−1(t))‖2
+ γ ‖xn−1(t)− ν(t)‖2

(3.4)
+δ [‖xn−1(t)− T (t, ν(t))‖2 + ‖ν(t)− T (t, xn−1(t))‖2] + 2 Re 〈ν(t)− xn(t), T (t, ν)− xn(t)〉

Taking n −→∞ in (3.4), we obtain that

xn(t) −→ ν(t), xn−1(t) −→ ν(t),

⇒ ‖ν(t)− T (t, ν(t))‖2 ≤ α ‖ν(t)− T (t, ν(t))‖2 + β ‖ν(t)− T (t, ν(t))‖2

+δ ‖ν(t)− T (t, ν(t))‖2

⇒ (1− α− β − δ) ‖ν(t)− T (t, ν(t))‖2 ≤ 0,

(since α + β + δ < 1), therefore ‖ν(t)− T (t, ν(t))‖2 ≤ 0, implies ν(t) = T (t, ν(t)). So ν is
a fixed point of T.
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Uniqueness: Let ω ∈ C is another fixed point of T, where ω 6= ν. Then

‖ν(t)− ω(t)‖2 = ‖T (t, ν(t))− T (t, ω(t))‖2

≤ α
‖ω(t)− T (t, ω(t))‖2 [1 + ‖ν(t)− T (t, ν(t))‖2]

1 + ‖ν(t)− ω(t)‖2

+β
‖ω(t)− T (t, ω(t))‖2 + ‖ω(t)− T (t, ν(t))‖2

1 + ‖ω(t)− T (t, ω(t))‖2 + ‖ω(t)− T (t, ν(t))‖2

+γ ‖ν(t)− ω(t)‖2 + δ[‖ν(t)− T (t, ω(t))‖2 + ‖ω(t)− T (t, ν(t))‖2]

= β ‖ν(t)− ω(t)‖2 + γ ‖ν(t)− ω(t)‖2 + 2δ ‖ν(t)− ω(t)‖2

⇒ (1− γ − β − 2δ) ‖ν(t)− ω(t)‖2 ≤ 0,

(since γ + β + 2δ < 1), then ‖ν(t)− ω(t)‖2 = 0. So ν(t) = ω(t).

Hence ν(t) : Ω→ X is a unique random fixed point of the random operator T.

Theorem 3.2 Let C be a non-empty closed subset of separable Hilbert space X. Let
T, F be two self random operators defined on C such that T (t, .), F (t, .) : C −→ C (for
all t ∈ Ω) satisfy the following condition:

‖T (t, x(t))− F (t, y(t))‖2 ≤ α
‖y(t)− F (t, y(t))‖2 [1 + ‖x(t)− T (t, x(t))‖2]

1 + ‖x(t)− y(t)‖2

+β
‖y(t)− F (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2

1 + ‖y(t)− F (t, y(t))‖2 . ‖y(t)− T (t, x(t))‖2
+ γ ‖x(t)− y(t)‖2

(3.5) +δ [‖x(t)− F (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2],

for all x(t), y(t) in T (t, .), where α, β, γ, δ ∈ [0, 1) with (α + β + γ + 4δ < 1).

Then T and F have a unique common random fixed point.

Proof: We constract a sequence {xn} as follows: Let x0 : Ω −→ C is arbitrary measur-
able function, for t ∈ Ω and n = 1, 2, 3, ...

xn+1=T (t, xn(t)), xn+2=F (t, xn(t)).
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For fixed t ∈ Ω and n = 1, 2, 3, ...

‖xn(t)− xn+1(t)‖2 = ‖T (t, xn−1(t))− F (t, xn(t))‖2

≤ α
‖xn(t)− F (t, xn(t))‖2 [1 + ‖xn−1(t)− T (t, xn−1(t))‖2]

1 + ‖xn−1(t)− xn(t)‖2

+β
‖xn(t)− F (t, xn(t))‖2 + ‖xn(t)− T (t, xn−1(t))‖2

1 + ‖xn(t)− F (t, xn(t))‖2 . ‖xn(t)− T (t, xn−1(t))‖2

+γ ‖xn−1(t)− xn(t)‖2 + δ[‖xn−1(t)− F (t, xn(t))‖2 + ‖xn(t)− T (t, xn−1(t))‖2]

≤ α
‖xn(t)− xn+1(t)‖2 [1 + ‖xn−1(t)− xn(t)‖2]

1 + ‖xn−1(t)− xn(t)‖2

+β
‖xn(t)− xn+1(t)‖2 + ‖xn(t)− xn(t)‖2

‖xn(t)− xn+1(t)‖2 . ‖xn(t)− xn(t)‖2

+γ ‖xn−1(t)− xn(t)‖2 + δ[‖xn−1(t)− xn+1(t)‖2 + ‖xn(t)− xn(t)‖2].

⇒ ‖xn(t)− xn+1(t)‖2 ≤ (
γ + 2δ

1− α− β − 2δ
) ‖xn−1(t)− xn(t)‖2 ,

since S = γ+2δ
1−α−β−2δ < 1, then

‖xn(t)− xn+1(t)‖2 ≤ S ‖xn−1(t)− xn(t)‖2 .

Proceeding in this way we can get

‖xn(t)− xn+1(t)‖2 ≤ Sn ‖x◦(t)− x1(t)‖2 , where n = 1, 2, 3, ..

For any integer p,

‖xn(t)− xn+p(t)‖ ≤ ‖xn(t)− xn+1(t)‖+ ‖xn+1(t)− xn+2(t)‖+

......+ ‖xn+p−1(t)− xn+p(t)‖

≤ (Sn + Sn+1 + ......+ Sn+p−1) ‖x◦(t)− x1(t)‖

≤ (
Sn

1− S
) ‖x◦(t)− x1(t)‖ since 0 < S < 1.

So, as n −→ ∞, Sn

1−S ‖x◦(t)− x1(t)‖ −→ 0. Then ‖xn(t)− xn+p(t)‖ → 0 as n −→ ∞.
Therefore {xn} is a Cauchy sequence in C. Since C is closed subset of a Hilbert space
X, there exists an element ν(t) ∈ C(Ω) such that

lim
n→∞

xn(t) = lim
n→∞

xn+1(t) = lim
n→∞

xn+2(t) = lim
n→∞

xn−1(t) = ν(t), for all t ∈ Ω.
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Now, further we have

⇒ ‖ν(t)− F (t, ν(t))‖2 = ‖ν(t)− xn(t)− (F (t, ν(t))− xn(t))‖2

≤ ‖ν(t)− xn(t)‖2 + ‖F (t, ν(t))− xn(t)‖2

+2 Re 〈ν(t)− xn(t), F (t, ν(t))− xn(t)〉

= ‖ν(t)− xn(t)‖2 + ‖T (t, xn−1(t))− F (t, ν(t))‖2 + 2 Re 〈ν(t)− xn(t), F (t, ν(t))− xn(t)〉

⇒ ‖ν(t)− F (t, ν(t))‖2 ≤ ‖ν(t)− xn(t)‖2

+α
‖ν(t)− F (t, ν(t))‖2 [1 + ‖xn−1(t)− T (t, xn−1(t))‖2]

1 + ‖xn−1(t)− ν(t)‖2

+β
‖ν(t)− F (t, ν(t))‖2 + ‖ν(t)− T (t, xn−1(t))‖2

1 + ‖ν(t)− F (t, ν(t))‖2 . ‖ν(t)− T (t, xn−1(t))‖2
+ γ ‖xn−1(t)− ν(t)‖2

+δ [‖xn−1(t)− F (t, ν(t))‖2 + ‖ν(t)− T (t, xn−1(t))‖2]

+2 Re 〈ν(t)− xn(t), F (t, ν(t))− xn(t)〉 .

As n −→∞, we obtain that

xn(t) −→ ν(t), xn−1(t) −→ ν(t),

⇒ ‖ν(t)− T (t, ν(t))‖2 ≤ α ‖ν(t)− F (t, ν(t))‖2 + β ‖ν(t)− F (t, ν(t))‖2

+δ ‖ν(t)− F (t, ν(t))‖2

⇒ (1− α− β − δ) ‖ν(t)− F (t, ν(t))‖2 ≤ 0,

(since α + β + δ < 1), therefore ‖ν(t)− F (t, ν(t))‖2 ≤ 0, implies ν(t) = F (t, ν(t)). So ν is
a fixed point of F. By the same way we can obtain that ν(t) = T (t, ν(t)).

Uniqueness: It is obvious, as in the proof Theorem 3.1.
Then T and F have a unique common random fixed point.

Theorem 3.3 Let C be a non-empty closed subset of separable Hilbert space X. Let
E, J, S,H,A and B : Ω × C −→ C be six random operators satisfy the following condi-
tions:

(i) A(t,X) ⊂ E(t, J(t,X)) and B(t,X) ⊂ S(t,H(t,X)),
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(ii)

‖A(t, x(t))−B(t, y(t))‖2

≤ α
‖E(t, J(t, y(t)))−B(t, y(t))‖2 [1 + ‖S(t,H(t, x(t)))− A(t, x(t))‖2]

1 + ‖S(t,H(t, x(t)))− E(t, J(t, y(t)))‖2

+β
‖E(t, J(t, y(t)))−B(t, y(t))‖2 + ‖E(t, J(t, y(t)))− A(t, x(t))‖2

1 + ‖E(t, J(t, y(t)))−B(t, y(t))‖2 . ‖E(t, J(t, y(t)))− A(t, x(t))‖2

+γ ‖S(t,H(t, x(t)))− E(t, J(t, y(t)))‖2

(3.6) +δ[‖S(t,H(t, x(t)))−B(t, y(t))‖2 + ‖E(t, J(t, y(t)))− A(t, x(t))‖2],

(iii)

(3.7) AH = HA,SH = HS, JB = BJ and EJ = JE.

For all x(t), y(t) ∈ C and t ∈ Ω, where α, β, γ, δ ∈ [0, 1) with (α + β + γ + 4δ < 1).

If either:
(iv) (A, SH) are semi-compatible, SH or A is continuous and (B,EJ) are weakly com-
patible,
Or:
(v) (B,EJ) are semi-compatible, EJ or B is continuous and(A, SH) are weakly com-
patible.
Then E, J, S,H,A and B have a unique common random fixed point.

Proof: Let x0 : Ω −→ C is arbitrary measurable mapping. We define a sequence
of measurable mapping xn : Ω −→ C as follows:
(3.8)
A(t, x2n(t)) = E(t, J(t, x2n+1(t))) = f2n(t)B(t, x2n+1(t)) = S(t,H(t, x2n+2(t))) = f2n+1(t).

From condition (3.6) we have for n = 1, 2, 3, ... and t ∈ Ω.

‖f2n(t)− f2n+1(t)‖2 = ‖A(t, x2n(t))−B(t, x2n+1(t))‖2

≤ α
‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 [1 + ‖S(t,H(t, x2n(t)))− A(t, x2n(t))‖2]

1 + ‖S(t,H(t, x2n(t)))− E(t, J(t, x2n+1(t)))‖2

+β
‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 + ‖E(t, J(t, x2n+1(t)))− A(t, x2n(t))‖2

1 + ‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 . ‖E(t, J(t, x2n+1(t)))− A(t, x2n(t))‖2

+γ ‖S(t,H(t, x2n(t)))− E(t, J(t, x2n+1(t)))‖2

+δ[‖S(t,H(t, x2n(t)))−B(t, x2n+1(t))‖2 + ‖E(t, J(t, x2n+1(t)))− A(t, x2n(t))‖2].
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It follows by (3.8) that

‖f2n(t)− f2n+1(t)‖2 = α
‖f2n(t)− f2n+1(t)‖2 [1 + ‖f2n−1(t)− f2n(t)‖2]

1 + ‖f2n−1(t)− f2n(t)‖2

+β
‖f2n(t)− f2n+1(t)‖2 + ‖f2n(t)− f2n(t)‖2

1 + ‖f2n(t)− f2n+1(t)‖2 . ‖f2n(t)− f2n(t)‖2

+γ ‖f2n−1(t)− f2n(t)‖2

(3.9) +δ[‖f2n−1(t)− f2n+1(t)‖2 + ‖f2n(t)− f2n(t)‖2].

By a Parallelogram law, we can write as (3.3)

‖fn−1(t)− fn+1(t)‖2 = ‖fn−1(t)− fn(t) + fn(t)− fn+1(t)‖2

= 2 ‖fn−1(t)− fn(t)‖2 + 2 ‖fn(t)− fn+1(t)‖2

−‖fn−1(t)− fn(t)− [fn(t)− fn+1(t)]‖2

(3.10) ≤ 2 ‖fn−1(t)− fn(t)‖2 + 2 ‖fn(t)− fn+1(t)‖2 .

Applying (3.10) in (3.9) we get

‖f2n(t)− f2n+1(t)‖2 ≤ (
γ + 2δ

1− α− β − 2δ
) ‖f2n−1(t)− f2n(t)‖2 = S ‖f2n−1(t)− f2n(t)‖2

where S = γ+2δ
1−α−β−2δ < 1. Similarly proceeding the same way, by induction we get a

measurable mapping f2n(t) : Ω −→ X such that n = 1, 2, 3, ...and t ∈ Ω, we have

‖f2n(t)− f2n+1(t)‖2 ≤ S2n ‖f◦(t)− f1(t)‖2 ,

since S2n → 0 as n −→ ∞ and by the argument of Theorem 3.1, we have {f2n(t)} is a
Cauchy sequence and hence is convertgent in the separable Hilbert spaceX. For t ∈ Ω,

let {f2n(t)} and it subsequences converges to some measurable mapping x : Ω −→ C,

therefore

f2n(t) −→ x(t) as n −→∞,

A(t, x2n(t)) = E(t, J(t, x2n+1(t))) −→ x(t) as n −→∞,

(3.11) B(t, x2n+1(t)) = S(t,H(t, x2n+2(t))) −→ x(t) as n −→∞.

Now, for every t ∈ Ω. If SH is continuous, we have
(3.12)
S(t,H(t, A(t, x2n(t)))) −→ S(t,H(t, x(t))), S(t,H(t, S(t,H(t, x2n+2(t))))) −→ S(t,H(t, x(t))),

since A and SH are semi-compatible, hence

(3.13) A(t, S(t,H(t, x2n(t)))) −→ S(t,H(t, x(t))).
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For every t ∈ Ω, we get

‖A(t, S(t,H(t, x2n(t))))−B(t, x2n+1(t))‖2

≤ α ‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2[1+‖S(t,H(t,S(t,H(t,x2n(t)))))−A(t,S(t,H(t,x2n(t))))‖2]
1+‖S(t,H(t,S(t,H(t,x2n(t)))))−E(t,J(t,x2n+1(t)))‖2

+β ‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2+‖E(t,J(t,x2n+1(t)))−A(t,S(t,H(t,x2n(t))))‖2

1+‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2.‖E(t,J(t,x2n+1(t)))−A(t,S(t,H(t,x2n(t))))‖2

+γ ‖S(t,H(t, S(t,H(t, x2n(t)))))− E(t, J(t, x2n+1(t)))‖2

+δ[‖S(t,H(t, S(t,H(t, x2n(t)))))−B(t, x2n+1(t))‖2+‖E(t, J(t, x2n+1(t)))− A(t, S(t,H(t, x2n(t))))‖2].

Letting n→∞ and using (3.11), (3.12) and (3.13) we get

‖S(t,H(t, x(t)))− x(t)‖2 ≤ β ‖x(t)− S(t,H(t, x(t)))‖2 + γ ‖S(t,H(t, x(t)))− x(t)‖2

+2δ ‖S(t,H(t, x(t)))− x(t)‖2

⇒ (1− β − γ − 2δ) ‖S(t,H(t, x(t)))− x(t)‖2 ≤ 0,

so that

(3.14) S(t,H(t, x(t))) = x(t), t ∈ Ω.

Again using condition (3.6),

‖A(t, x(t))−B(t, x2n+1(t))‖2

≤ α
‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 [1 + ‖S(t,H(t, x(t))− A(t, x(t))‖2]

1 + ‖S(t,H(t, x(t)))− E(t, J(t, x2n+1(t)))‖2

+β
‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 + ‖E(t, J(t, x2n+1(t)))− A(t, x(t))‖2

1 + ‖E(t, J(t, x2n+1(t)))−B(t, x2n+1(t))‖2 . ‖E(t, J(t, x2n+1(t)))− A(t, x(t))‖2

+γ ‖S(t,H(t, x(t)))− E(t, J(t, x2n+1(t)))‖2

+δ[‖S(t,H(t, x(t)))−B(t, x2n+1(t))‖2 + ‖E(t, J(t, x2n+1(t)))− A(t, x(t))‖2].

Letting n→∞ and using (3.14), we get

(3.15) ‖A(t, x(t))− x(t)‖2 ≤ β ‖A(t, x(t))− x(t)‖2 + δ ‖x(t)− A(t, x(t))‖2 ,

from (3.15), we get

(3.16) (1− β − δ) ‖A(t, x(t))− x(t)‖2 ≤ 0, ⇒ x(t) = A(t, x(t)),
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Both (3.14) and (3.16) give

(3.17) x(t) = A(t, x(t)) = S(t,H(t, x(t))), t ∈ Ω.

Since A(t,X) ⊂ E(t, J(t,X)) and hence there exists a measurable mapping z : Ω −→ C

such that A(t,x(t)) = E(t, J(t, z(t))).

from (3.17), we have

(3.18) x(t) = A(t, x(t)) = S(t,H(t, x(t))) = E(t, J(t, z(t))).

From condition (3.6), we obtain

‖A(t, x2n(t))−B(t, z(t))‖2

≤ α
‖E(t, J(t, z(t)))−B(t, z(t))‖2 [1 + ‖S(t,H(t, x2n(t)))− A(t, x2n(t))‖2]

1 + ‖S(t,H(t, x2n(t)))− E(t, J(t, z(t)))‖2

+β
‖E(t, J(t, z(t)))−B(t, z(t))‖2 + ‖E(t, J(t, z(t)))− A(t, x2n(t))‖2

1 + ‖E(t, J(t, z(t)))−B(t, z(t))‖2 . ‖E(t, J(t, z(t)))− A(t, x2n(t))‖2

+γ ‖S(t,H(t, x2n(t)))− E(t, J(t, z(t)))‖2

+δ[‖S(t,H(t, x2n(t)))−B(t, z(t))‖2 + ‖E(t, J(t, z(t)))− A(t, x2n(t))‖2].

Putting n −→∞, applying (3.18) and (3.11), we have

‖x(t)−B(t, z(t))‖2 ≤ α ‖x(t)−B(t, z(t))‖2

(3.19) +β ‖x(t)−B(t, z(t))‖2 + δ[‖x(t)−B(t, z(t))‖2 ,

from (3.19), we have

(1− α− β − δ) ‖x(t)−B(t, z(t))‖2 ≤ 0 ⇒ x(t) = B(t, z(t) for t ∈ Ω,

therefore,

(3.20) B(t, z(t)) = E(t, J(t, z(t))) = x(t).

Since (B,EJ) are weakly compatible then,

(3.21) B(t, E(t, J(t, z(t)))) = E(t, J(t, B(t, z(t)))),

from (3.20), we get

(3.22) B(t, x(t)) = E(t, J(t, x(t))) for t ∈ Ω.
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Again using condition (3.6), we get

‖A(t, x(t))−B(t, x(t))‖2

≤ α
‖E(t, J(t, x(t)))−B(t, x(t))‖2 [1 + ‖S(t,H(t, x(t))− A(t, x(t))‖2]

1 + ‖S(t,H(t, x(t)))− E(t, J(t, x(t)))‖2

+β
‖E(t, J(t, x(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, x(t))‖2

1 + ‖E(t, J(t, x(t)))−B(t, x(t))‖2 . ‖E(t, J(t, x(t)))− A(t, x(t))‖2

+γ ‖S(t,H(t, x(t)))− E(t, J(t, x(t)))‖2

+δ[‖S(t,H(t, x(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, x(t))‖2].

By using (3.18) and (3.22), we have

‖x(t)− E(t, J(t, x(t)))‖2 ≤ β ‖x(t)− E(t, J(t, x(t)))‖2 + γ ‖x(t)− E(t, J(t, x(t)))‖2

+2δ ‖x(t)− E(t, J(t, x(t)))‖2 ,

so that

(3.23) (1− γ − β − 2δ) ‖x(t)− E(t, J(t, x(t)))‖2 ≤ 0 ⇒ x(t) = E(t, J(t, x(t))) for t ∈ Ω.

From (3.18), (3.22) and (3.23), we get

x(t) = B(t, x(t)) = E(t, J(t, x(t)))

i.e. x(t) = B(t, x(t)) = E(t, J(t, x(t))) = A(t, x(t)) = S(t,H(t, x(t))), t ∈ Ω.

That is x(t) is a common random fixed point of A,B,EJ and SH.
Now, we need to prove that

x(t) = E(t, x(t)) = J(t, x(t)) = S(t, x(t)) = H(t, x(t))

By HA = AH and condition (3.6) we have

‖H(t, x(t))− x(t)‖2 = ‖H(t, A(t, x(t)))−B(t, x(t))‖2 = ‖A(t,H(t, x(t)))−B(t, x(t))‖2

≤ α
‖E(t, J(t, x(t)))−B(t, x(t))‖2 [1 + ‖S(t,H(t,H(t, x(t))))− A(t,H(t, x(t)))‖2]

1 + ‖S(t,H(t,H(t, x(t))))− E(t, J(t, x(t)))‖2

+β
‖E(t, J(t, x(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t,H(t, x(t)))‖2

1 + ‖E(t, J(t, x(t)))−B(t, x(t))‖2 . ‖E(t, J(t, x(t)))− A(t,H(t, x(t)))‖2

+γ ‖S(t,H(t,H(t, x(t))))− E(t, J(t, x(t)))‖2

(3.24) +δ[‖S(t,H(t,H(t, x(t))))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t,H(t, x(t)))‖2].
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Since HA = AH and SH = HS we get H(t, A(t, x(t))) = A(t,H(t, x(t))) = H(t, x(t))

and S(t,H(t,H(t, x(t)))) = H(t, S(t,H(t, x(t)))) = H(t, x(t)). Applying this in (3.24) we
obtain

‖H(t, x(t))− x(t)‖2 ≤ β ‖H(t, x(t))− x(t)‖2 + γ ‖H(t, x(t))− x(t)‖2

(3.25) +2δ ‖H(t, x(t))− x(t)‖2

From (3.25), we have

(3.26) (1− β − γ − 2δ) ‖H(t, x(t))− x(t)‖2 ≤ 0 ⇒ x(t) = H(t, x(t)).

Since x(t) = S(t,H(t, x(t))) and by (3.26), we have x(t) = S(t, x(t)),

(3.27) i.e. x(t) = H(t, x(t)) = S(t, x(t)) for t ∈ Ω.

Again since JB = BJ and using condition (3.6) we have

‖x(t)− J(t, x(t)‖2 = ‖A(t, x(t))− J(t, B(t, x(t)))‖2 = ‖A(t, x(t))−B(t, J(t, x(t)))‖2

≤ α
‖E(t, J(t, J(t, x(t))))−B(t, J(t, x(t)))‖2 [1 + ‖S(t,H(t, x(t)))− A(t, x(t))‖2]

1 + ‖S(t,H(t, x(t)))− E(t, J(t, J(t, x(t))))‖2

+β
‖E(t, J(t, J(t, x(t))))−B(t, J(t, x(t)))‖2 + ‖E(t, J(t, J(t, x(t))))− A(t, x(t))‖2

1 + ‖E(t, J(t, y))−B(t, J(t, x(t)))‖2 . ‖E(t, J(t, J(t, x(t))))− A(t, x(t))‖2

+γ ‖S(t,H(t, x(t)))− E(t, J(t, J(t, x(t))))‖2

(3.28) +δ[‖S(t,H(t, x(t)))−B(t, J(t, x(t)))‖2 + ‖E(t, J(t, J(t, x(t))))− A(t, x(t))‖2],

Since JB = BJ and EJ = JE we get J(t, B(t, x(t))) = B(t, J(t, x(t))) = J(t, x(t)) and
E(t, J(t, J(t, x(t)))) = J(t, E(t, J(t, x(t)))) = J(t, x(t)). Applying this in (3.28) we obtain

‖x(t)− J(t, x(t)‖2 ≤ β ‖x(t)− J(t, x(t)‖2 + γ ‖x(t)− J(t, x(t))‖2

(3.29) +2δ ‖x(t)− J(t, x(t))‖2 .

From (3.29), we have

(3.30) (1− β − γ − 2δ) ‖J(t, x(t))− x(t)‖2 ≤ 0 ⇒ x(t) = J(t, x(t)).

Since x(t) = E(t, J(t, x(t))) and by (3.30), we have x(t) = E(t, x(t)),

(3.31) i.e. x(t) = J(t, x(t)) = E(t, x(t)) for t ∈ Ω.

From (3.27) and (3.31), we have

x(t) = H(t, x(t)) = S(t, x(t)) = J(t, x(t)) = E(t, x(t)), t ∈ Ω,
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taht is x(t) is a common random fixed point of E, J, S,H,A and B. For the uniqueness
of the common random fixed point x(t) of E, J, S,H,A and B, let h : Ω→ X be another
common random fixed point of E, J, S,H,A and B, using condition (3.6) we have

‖x(t)− h(t)‖2 = ‖A(t, x(t))−B(t, h(t))‖2

≤ α
‖E(t, J(t, h(t)))−B(t, h(t))‖2 [1 + ‖S(t,H(t, x(t)))− A(t, x(t))‖2]

1 + ‖S(t,H(t, x))− E(t, J(t, h(t)))‖2

+β
‖E(t, J(t, h(t)))−B(t, h(t))‖2 + ‖E(t, J(t, h(t)))− A(t, x(t))‖2

1 + ‖E(t, J(t, h(t)))−B(t, h(t))‖2 . ‖E(t, J(t, h(t)))− A(t, x(t))‖2

+γ ‖S(t,H(t, x(t)))− E(t, J(t, h(t)))‖2

+δ[‖S(t,H(t, x(t)))−B(t, h(t))‖2 + ‖E(t, J(t, h(t)))− A(t, x(t))‖2],

⇒ (1− γ − β − 2δ) ‖x(t)− h(t)‖2 ≤ 0,

so that ‖x(t)− h(t)‖2 = 0. So

h(t) = x(t) for t ∈ Ω.

Now, suppose A is continuous, then

(3.32) A(t, S(t,H(t, x2n(t)))) −→ A(t, x(t)), A(t, A(t, x2n+2(t))) −→ A(t, x(t)),

since pair (A, SH) are semi-compatible, hence

(3.33) S(t,H(t, A(t, x2n(t)))) −→ A(t, x(t)).

For every t ∈ Ω, we get

‖A(t, A(t, x2n(t)))−B(t, x2n+1(t))‖2

≤ α ‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2[1+‖S(t,H(t,A(t,x2n(t))))−A(t,A(t,x2n(t)))‖2]
1+‖S(t,H(t,A(t,x2n(t))))−E(t,J(t,x2n+1(t)))‖2

+β ‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2+‖E(t,J(t,x2n+1(t)))−A(t,A(t,x2n(t)))‖2

1+‖E(t,J(t,x2n+1(t)))−B(t,x2n+1(t))‖2.‖E(t,J(t,y))−A(t,A(t,x2n(t)))‖2

+γ ‖S(t,H(t, A(t, x2n(t))))− E(t, J(t, x2n+1(t)))‖2

+δ[‖S(t,H(t, A(t, x2n(t))))−B(t, x2n+1(t))‖2 + ‖E(t, J(t, x2n+1(t)))− A(t, A(t, x2n(t)))‖2],

128



Letting n→∞ and using (3.11), (3.32) and (3.33) we get

‖A(t, x(t))− x(t)‖2 ≤ β ‖x(t)− A(t, x(t))‖2 + γ ‖A(t, x(t))− x(t)‖2

+2δ ‖A(t, x(t))− x(t)‖2

⇒ (1− β − γ − 2δ) ‖A(t, x(t))− x(t)‖2 ≤ 0,

which implies

(3.34) A(t, x(t)) = x(t), t ∈ Ω.

Since A(t,X) ⊂ E(t, J(t,X)) and hence there exists a measurable mapping z : Ω −→ C

such that A(t,x(t)) = E(t, J(t, z(t))).

from (3.34), we have

(3.35) x(t) = A(t, x(t)) = E(t, J(t, z(t))).

From condition (3.6), we obtain

‖A(t, A(t, x2n(t)))−B(t, z(t))‖2

≤ α
‖E(t, J(t, z(t)))−B(t, z(t))‖2 [1 + ‖S(t,H(t, A(t, x2n(t))))− A(t, A(t, x2n(t)))‖2]

1 + ‖S(t,H(t, A(t, x2n(t))))− E(t, J(t, z(t)))‖2

+β
‖E(t, J(t, z(t)))−B(t, z(t))‖2 + ‖E(t, J(t, z(t)))− A(t, A(t, x2n(t)))‖2

1 + ‖E(t, J(t, z(t)))−B(t, z(t))‖2 . ‖E(t, J(t, z(t)))− A(t, A(t, x2n(t)))‖2

+γ ‖S(t,H(t, A(t, x2n(t))))− E(t, J(t, z(t)))‖2

+δ[‖S(t,H(t, A(t, x2n(t))))−B(t, z(t))‖2 + ‖E(t, J(t, z(t)))− A(t, A(t, x2n(t)))‖2],

putting n −→∞, applying (3.32), (3.33), (3.34), (3.35) and (3.11), we have

‖x(t)−B(t, z(t))‖2 ≤ α ‖x(t)−B(t, z(t))‖2 + β ‖x(t)−B(t, z(t))‖2

(3.36) +δ[‖x(t)−B(t, z(t))‖2 ,

from (3.36), we have

(1− α− β − δ) ‖x(t)−B(t, z(t))‖2 ≤ 0 ⇒ x(t) = B(t, z(t), t ∈ Ω,

therefore,

(3.37) B(t, z(t)) = E(t, J(t, z(t))) = x(t).
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Since B and EJ are weakly compatible then, they commute at their coincidence point
z(t), i.e.

(3.38) B(t, E(t, J(t, z(t)))) = E(t, J(t, B(t, z(t))))⇒ B(t, x(t)) = E(t, J(t, x(t))), t ∈ Ω,

using condition (3.6), we get

‖A(t, x2n(t))−B(t, x(t))‖2

≤ α
‖E(t, J(t, x(t)))−B(t, x(t))‖2 [1 + ‖S(t,H(t, x2n(t)))− A(t, x2n(t))‖2]

1 + ‖S(t,H(t, x2n(t)))− E(t, J(t, x(t)))‖2

+β
‖E(t, J(t, x(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, x2n(t))‖2

1 + ‖E(t, J(t, x(t)))−B(t, x(t))‖2 . ‖E(t, J(t, x(t)))− A(t, x2n(t))‖2

+γ ‖S(t,H(t, x2n(t)))− E(t, J(t, x(t)))‖2

+δ[‖S(t,H(t, x2n(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, x2n(t))‖2].

By using (3.38) and (3.37), we have

‖x(t)−B(t, x(t))‖2 ≤ β ‖x(t)−B(t, x(t))‖2 + γ ‖x(t)−B(t, x(t))‖2

+2δ ‖x(t)−B(t, x(t))‖2 ,

⇒ (1− β − γ − 2δ) ‖x(t)−B(t, x(t))‖2 ≤ 0,

which implies

(3.39) x(t) = B(t, x(t)) for t ∈ Ω.

From (3.34), (3.38) and (3.39), we get

(3.40) x(t) = A(t, x(t)) = B(t, x(t)) = E(t, J(t, x(t))), for t ∈ Ω.

SinceB(t,X) ⊂ S(t,H(t,X)), and hence there exists a measurable mapping k : Ω −→ C

such that B(t, x(t)) = S(t,H(t, k(t))).

from (3.40), we have

(3.41) x(t) = A(t, x(t)) = B(t, x(t)) = S(t,H(t, k(t))).
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Again using condition (3.6), we have

‖A(t, k(t))−B(t, x(t))‖2

≤ α
‖E(t, J(t, x(t)))−B(t, x(t))‖2 [1 + ‖S(t,H(t, k(t)))− A(t, k(t))‖2]

1 + ‖S(t,H(t, k(t)))− E(t, J(t, x(t)))‖2

+β
‖E(t, J(t, x(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, k(t))‖2

1 + ‖E(t, J(t, x(t)))−B(t, x(t))‖2 . ‖E(t, J(t, x(t)))− A(t, k(t))‖2

+γ ‖S(t,H(t, k(t)))− E(t, J(t, x(t)))‖2

+δ[‖S(t,H(t, k(t)))−B(t, x(t))‖2 + ‖E(t, J(t, x(t)))− A(t, k(t))‖2],

using (3.38) and (3.41), we obtain

‖A(t, k(t))− x(t)‖2 ≤ β ‖A(t, k(t))− x(t)‖2 + δ ‖x(t)− A(t, k(t))‖2

⇒ (1− β − δ) ‖A(t, k(t))− x(t)‖ ≤ 0

(3.42) i.e. x(t) = A(t, k(t)), t ∈ Ω.

Both (3.41) and (3.42) imply that

(3.43) x(t) = A(t, k(t)) = S(t,H(t, k(t))) for t ∈ Ω.

since A and SH are semi-compatible, hence

S(t,H(t, A(t, k(t)))) −→ A(t, k(t)) = x(t

(3.44) i.e. S(t,H(t, x(t))) = A(t, k(t)) = x(t) for t ∈ Ω.

From (3.40) and (3.44) we have

x(t) = A(t, x(t)) = B(t, x(t)) = S(t,H(t, x(t))) = E(t, J(t, x(t))), t ∈ Ω,

that is x(t) is a common random fixed point of A,B, SH and EJ.
Similarly, we can prove that x(t) is a unique common random fixed point of E, J, S,H,A
and B.
Now, if the second condition of the Theorem 3.3 is satisfied that is, B and EJ are semi-
compatible, EJ or B is continuous and (A, SH) are weakly compatible. Then the proof
is similar (iv)

If we put J = H = I (the identity random mapping) in Theorem 3.3, we have the
following corollary:

Corollary 3.1 Let C be a non-empty closed subset of separable Hilbert space X. Let
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E, S,A and B : Ω× C −→ C be six random operators satisfy the following conditions:

‖A(t, x(t))−B(t, y(t))‖2

≤ α
‖E(t, y(t))−B(t, y(t))‖2 [1 + ‖S(t, x(t))− A(t, x(t))‖2]

1 + ‖S(t, x(t))− E(t, y(t))‖2

+β
‖E(t, y(t))−B(t, y(t))‖2 + ‖E(t, y(t))− A(t, x(t))‖2

1 + ‖E(t, y(t))−B(t, y(t))‖2 . ‖E(t, y(t))− A(t, x(t))‖2

+γ ‖S(t, x(t))− E(t, y(t))‖2

+δ[‖S(t, x(t))−B(t, y(t))‖2 + ‖E(t, y(t))− A(t, x(t))‖2],

for all x(t), y(t) ∈ C and t ∈ Ω,

A(t,X) ⊂ E(t,X) and B(t,X) ⊂ S(t,X),

where α, β, γ, δ ∈ [0, 1) with (α + β + γ + 4δ < 1).

Then A,B, F and E have a unique common random fixed point if one of the following
conditions is satisfied
(1) (A, S) are semi-compatible, S or A is continuous and (B,E) are weakly compatible,
(2) (B,E) are semi-compatible, E or B is continuous and (A, S) are weakly compatible.

Remark 3.1 Also, if we put J = H = E = S = I (the identity random mapping)
in Theorem 3.3 we obtain Theorem 3.2.

Now we give an example to justify our results

Example 3.1 Let X = R, Ω = [0, 1] and Σ be the sigma algebra of lebesgue’s measur-
able subset of [0, 1], let C = [0,∞), if we define the distance d(x, y) = ‖x(t)− y(t)‖ on
R, then X being a Hilbert space, define the random operators T, F : Ω × C −→ C as
T (t, x) = 1−t2+x

2
and F (t, x) = 1−t2+5x

6
, also by given measurable sequence gn : Ω → C

as gn(t) = (1 − t2)1+ 1
n for every t ∈ Ω and n ∈ N. Taking the limit as n → ∞, we have

g(t) = 1− t2 also measurable mapping from Ω to C for every t ∈ Ω.

Verification:
It is clearly

T (t, g(t)) =
1− t2 + g(t)

2
=

1− t2 + 1− t2

2
= 1− t2 = g(t),

132



hence, g(t) is a random fixed point of T, for every t ∈ Ω.

for fixed x = t2 and y = t for all t = 1 ∈ Ω, then

‖T (t, x(t))− T (t, y(t))‖2 = 0

α
‖y(t)− T (t, y(t))‖2 [1 + ‖x(t)− T (t, x(t))‖2]

1 + ‖x(t)− y(t)‖2
=

5

16
α,

β
‖y(t)− T (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2

1 + ‖y(t)− T (t, y(t))‖2 . ‖y(t)− T (t, x(t))‖2
=

8

17
β,

γ ‖x(t)− y(t)‖2 = 0,

δ[‖x(t)− T (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2] =
1

2
δ.

The inequality (3.1) leads to

0 ≤ 5

16
α +

8

17
β +

1

2
δ < 1,

satisfying for any value of α, β and δ in [0, 1).

Therefore all requirements of Theorem 3.1 are satisfied.

Again for fixed x = t2 and y = 3
5
t for all t = 1 ∈ Ω, then,

‖T (t, x(t))− F (t, y(t))‖2 = 0

α
‖y(t)− F (t, y(t))‖2 [1 + ‖x(t)− T (t, x(t))‖2]

1 + ‖x(t)− y(t)‖2
=

1

100
α

β
‖y(t)− F (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2

1 + ‖y(t)− F (t, y(t))‖2 . ‖y(t)− T (t, x(t))‖2
=

1

50
β

γ ‖x(t)− y(t)‖2 =
4

25
γ

δ[‖x(t)− F (t, y(t))‖2 + ‖y(t)− T (t, x(t))‖2] =
12

50
δ

The inequality (3.5) leads to

0 ≤ 1

100
α +

1

50
β +

4

25
γ +

12

50
δ < 1,

satisfying for any value of α, β, γ and δ in [0, 1) and

F (t, g(t)) =
1− t2 + 5g(t)

6
=

1− t2 + 5− 5t2

6
= 1− t2 = g(t),

hence, g(t) = T (t, g(t)) = F (t, g(t)) is a common random fixed point of T and F, for every
t ∈ Ω.

Therefore all conditions of Theorem 3.2 are obtained.
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